H correlation spectroscopy (COSY), heteronuclear multiple quantum coherence (HMQC) and heteronuclear multiple bond correlation (HMBC) spectra, and the planar structure of 1, which was an iridoid glucoside possessing three hydroxyl groups at C-7, C-8 and C-10 of aglycone (Ag), could be determined by these observations. The relative stereochemistry in 1 was examined from its difference NOE spectra, and NOEs were observed between H-5 of Ag and Hb-6 of Ag, between Hb-6 of Ag and H-7 of Ag, and between Ha-10 of Ag and H-1 of Ag, as shown in Fig. 1 . Acidic hydrolysis of 1 afforded D-glucose which was confirmed by optical rotation using chiral detection in HPLC analysis, and the coupling constant of an anomeric proton signal [d 4.73 (d, Jϭ8.0 Hz)] indicated the mode of glycosidic linkage of the glucosyl group to be b. Consequently, the structure of 1 was concluded to be 7a-hydroxy-6,7-dihydrogardenoside.
Compound 2, called genameside B, was obtained as a colorless syrup, and its positive FAB-MS showed the same [MϩH] ϩ ion peak as that of 1 at m/z 423. The C-NMR signals were examined in detail, and the planar structure of 2 was elucidated to be the same as that of 1. On acidic hydrolysis, 2 afforded D-glucose, and the b-glycosidic linkage was determined based on the coupling constant of the anomeric proton. In comparing the chemical shifts of 1 H-NMR signals in CD 3 OD between 1 and 2, the signals due to Ha-6 of Ag, Hb-6 of Ag and H-9 of Ag in 2 were shifted by ϩ0.45, Ϫ0.62 and ϩ0.25 ppm, respectively. Therefore, 2 was recognized as an isomer at C-7 and/or C-8 of Ag in 1. In the difference NOE spectra of 2, NOEs were observed between H-5 of Ag and Hb-6 of Ag, between Ha-6 of Ag and H-7 of Ag, and between H-5 of Ag and H-9 of Ag, while no correlation between H-1 of Ag and H-10 of Ag was detected ( C-NMR spectra, which were assigned by techniques similar to those of 1, were imposable on those of 8; in particular, the signals due to the Ag moiety were almost superimposable, and 3 gave D-glucose on acidic hydrolysis. Therefore, 3 was believed to be a positional isomer of 8 in the glycosidic linkage of terminal glucosyl group (GlcЈ). In the 13 C-NMR spectrum of 3, compared with that of 6, signals due to the C-4 of the inner glucosyl group (Glc) indicated a glycosilation shift 8, 9) by ϩ9.0 ppm. These data suggested that 3 is a positional isomer of 8, with GlcЈ situated at C-4 of Glc. Moreover, HMBC correlation was observed between H-1 of GlcЈ and C-4 of Glc, and the coupling constant of the anomeric Hand 13 C-NMR spectra of 4 were similar to those of 3 and 8, and these signals were assigned as shown in Tables 1 and 2 by techniques similar to those of 1, suggesting 4 to be a diglucoside of genipin. Further, acidic hydrolysis of 4 gave D-glucose, and the coupling constant of anomeric protons indicated the mode of glycosidic linkages of both glucose units to be b. In comparing the chemical shifts of the signals in the 13 C-NMR spectra of 4 and 6, the signals due to C-10 of Ag showed the glycosylation shift 8, 9) by 7.7 ppm. Moreover, the correlations between H-1 of the glucosyl group (Glc) and C-1 of Ag, and between H-1 of another glucosyl group (GlcЈ) and C-10 of Ag were observed in the HMBC spectrum of 4. Thus, 4 was concluded to be 10-O-b-D-glucopyranosyl geniposide.
As far as we know, 1-4 are new iridoid glucosides, and 7 and 8 are the first examples of the isolation from the fruit of Genipa americana, although 7 was isolated form the callus and cell suspension cultures of G. americana, 1) and the hexaacetate of 2 was previously synthesized from pentaacetate of 6. 7) Although the absolute configurations of Ag moieties of 1-4 have not been confirmed because of the lability of Ag of 1-4 on the acidic hydrolysis, they are probably the same as that 10) of 6 from a biogenetic point of view.
Experimental
All the instruments and materials used were the same as those cited in a previous report, 11) unless otherwise specified. Plant Material The fruit of Genipa americana L. was purchased in October 1993 from Fundation pala la Investigation Technologica del Recurso Agrobiologico Andio, a research institute of Andes agricultural bioresources in Peru, and was identified by Sokurates Shiota, Executive Director, Fundation pala la Investigation Technologica del Recurso Agrobiologico Andio.
Extraction and Isolation The dried and powdered fruit of Genepia americana (284 g) was extracted with MeOH (450 mlϫ5) under reflux for 1 h, and the solvent was removed under reduced pressure to give a syrup (97.5 g). The MeOH extract was chromatographed over Diaion HP20 (H 2 O, 60% MeOH, 80% MeOH, MeOH, acetone) to give fractions (frs. C-NMR spectral data: see Table 2 . Acidic Hydrolysis of 1-4 Compounds 1 (1 mg), 2 (1 mg), 3 (1 mg) and 4 (3 mg) in 2 N HCl were each heated at 95°C for 1 h. The reaction mixture was neutralized with 4 N NaOH and then evaporated under reduced pressure to give a residue. The residue was extracted with MeOH and the MeOH extract was analyzed by HPLC under the following condition: column, YMC pack Polyamine II (YMC Co., Ltd., 4.6 mm i.d.ϫ250 mm); solvent, 80% CH 3 CN; flow rate, 0.8 ml/min; column temperature, 35°C; detector, JASCO OR-2090 plus; pump, JASCO PU-2080; column oven, JASCO CO-2060. The retention time and optical activity of each of the samples were identical with those [t R (min): 16.6; optical activity: positive] of D-glucose. However, the Ag of 1-4 couldn't be detected by TLC.
